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/■ABSTRACT . ^ 

This publication, series of five bbokle-tfs presents a 
I suamary of /tips for saving energy in pupil transportation. The first 
booklet off ers guidelines and suggestions to assist s&hool. 
transportation administration in , achieving better f««l "economy and 
. cost management, goals. The second presents purchasing tip^ ,and shows 
ways to us4 beneifit cost analysis to provide a comprehensive measure 
■of investment performance in selecting school busses. The third 
\ booklet Vpontains a pocket mileage record for driver us^. The fodrth 
"offers tiijps for planning, training personnel, purchasing, and 

opera tibli that lead to, greater fuel economy, and the fifth booklet 
^ " tta d g e a ' ii s so me of the basic scientific p^rinciples involved in saving; 
fuel. . lAuthor/HLF) 
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. ■ PREFACE , , 

■■■■ '.-^ ■ ■ . , ' k:.: 

"Energy Savings in School Transportation" hfi's been !pre'- 
payed for the Office of the. Seer etary , U .S a Department . of 
Tr ans;^ot:tat ion by BRI Systrems , In.c Its purp^pse' is, to present 
ist stimmary of tips for saving energy in pupil: transp^rtat'ipn . 

The^'pulDll cat ion series consists pf f iv*e ."Booklet s^ eht itled 
"Fu^ Economy ^hrough TeamVo^rk" addr es s ing . the sub J ec"t s. of: 

1». * Pupil i;^r ahsportat ion '. & ^Energy Conservation \ 
■\'= 2. ^i^hasing^For Fue^ Economy , ' . ^ - 

V 3.. '/Driving For Fuel Economy . ^ 

1+/' Op.eratimg For Fuel * Ec onbmy - . " ' -* 



>5. ' The Science Of Savdng Fuel , ^ / 

* * 

% This hookle.t , Volume 1- the series, o^ffers'' guidelines 
and suggestions to as'si.st school t^T^iTport ation adminis trat or s 
in achieving ^better; ,f uel ^'economy and cost management goals . 

Acknowledgement is made to the schpol administrators^-^ 
directors of pupil' transportation, members df the transporV . 
tation community, ,dnd govern;ment organizations who TJ^ere sq;^^ . 
"willing to share ideas^ during the preparation Of this ^ 
pjAblicaJilon so* that it ^>-e^n be of benefit to* all schooli 
districts.'. ' , - ' - i 
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' .;. . , A BASIC UNDEPSTANdVIMG OF ENERGYi 

.V,... > ... , ' \ . ■ , t.- ■ ■ , . 

WHAT is ENEPGY? 



■ ' if • 



1^. 



fijnergy is the' ci 



' V » I.' . 

lac-ity to •d'!6 vork'; 



The rate at* Vhi^ch, . 

ehieigy is generated to per form th-^ vork , i s called "power . " ' 
kBiLpt^^Y- can take many formsrf nifechanical, chemical, electrical 
thermaily and .nuclear,, /'It ean^ also "be transf brmed from one 
f^orm $:nt6 anol^iier. ' ^ . " 

WHERE DOES ENERGY COME FROM? 



, «' fl;»Pe^^^ oleum', natural gas, coal 
energ^y.aiffe natural energy source,s. 
• '"b^y f ossil-|^.]Lieled 5 nuclear, and hyo^ 

X . f I ' * ' ■ ' 

Togeth*er , t he.s e i^esourees provid©^ 



solar , wind, and gfeothermal i 
Bie'c tr 1 c i ty is gener a't ed / 
toele^ctr i c"^ p6;^wer ^plant^ . 
ilie ingriedients that arce 



necessary for >our standard,' of ^living 



HQW MUCH WORK WILL ENERq^ DO? 



\ Energy is measured in terms >of British Thermal Units 



(BTU's)y^A BTU is the amoiv^t of hfe'at r equired to raise the • 
temperature of. 1 pound of 'water 1 degr ee '^Fahr enheit . -'Energy 
may.also b^measured -in terms orf barrels of oil-. Tl^e^follow- 
ing tables ''show the amount of energy required ^or t-ypical 
activities in our economy and BTU equjrValent values of common, 
energy and fuel sources. \ " * • ^ \ C 
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1 J kOW)M^^ DOES AMERICA USfe? 



i . Alier ica ■ h^s 1^ percent ^of the worl.d's population Our^ 
n-jatioii prodi^es ^ over" 30 ^oercent /qf" the -world * s goods ; we 
consume heaply.,31 per^cent of^the, vorld^'s energy'. " ^\ 
. ' To su^pljiVrf' 6ur entii^e national e^nergy ne'eds ^ America ! 
ukes;. oyer * 33' mJfiliGn harre'ls ' of bil eq/ui^valent energy ■( i . er.i , 
ene^^rgy in-' all rorm.s ) Oil prpvides k6 percent of- I 

tiiis ene^gy-.-^^ 15 million b^^rrtels f each * day . Tlie "balaii^Cje 

cornea Vrom cpaO^j -natural gas , nuclear poi/er , hydr^opower., * and 
gepthermal energy sources. ^ . " /' .'*V^ 1 

Peii* capita energy consumption in- 'the ll . S% was. if^rly t^ 
'times gr eater ^t^ha^ the wprld^ aver'age in 197^ as , ahovn^ beloV i 



COMPARISON OF ENERGY tSTSE IN tH»E WORLD 



PER tAPITA ENEfWSY CON^JJMPTlbN (1974) 



AMERICAN 



GERMAN 



RUSSIAN 



WORLD 



r^riGERIAN 




as MILLION 
BTU'S/YEAR 



.1£ MILLION 
BTU'S/YEAR 



130 MII^LIOM 
BTlirS/YEAR ^ I 



. \ 



SOURCE: FEDERAL ENERGY ifkDMINISTRATION, ^ 

OFFICE CONSEiflVATION AND ENVIRONMENT. 
VVASHINGTON. D. C. ^ 
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t. WHERE DOES THE ENERGY GO? 



Industry ck^nsumes about UO" percent of the ener gy'g&i n trhe 



• U,S,' The* jbr ansportat ion sector uses another' SO-^percent. 
^lie halaricp ia consuDied *by the residential ahd commercial 



sectors »ofi the economy. 



Nearijjr 50 percWnt ot the eniergy conpiimed is non-produc- 
t/i'\^e- energy • This energy is ''lost in the form of waste heat 



^.■:,fiu6d to overcome forces such as fri.ction in processes, 

^ " No process is 100 per c ent energy efficiv^nt. Energy is 

■ > . % ' > , ■ ' 

always .lost,, Elactrix: motors-, for example, .convert electri^-^ 

.Wai'energytinto, mechanical enei-gy. They generally have . -.j 

ef f iGiehcies ranging hetween '58-92 percent. The average 

. -bdil^r'.s effici-«jicy. is about 7^^ percent. Electric generators 

have" ef f iGxenc ie:s of a^^DOut 25^percent. EPA(i) studi^e s " have ,^ 

showA that the- e,f f i c i encj-y • of • a motor Vehic>e--that fraction 0/ 

'comb»'ust ion- he at wh i ch ends ^up me c hani cal^ -f^wer — ;.cari he 

high as V^^p percent ; it can also be as low as 5-10 perc^nt-- 

dependTnjs"' upon 'how it is operated, where, it is used, ar;d how. 



J / 



we.ll it is ma^^ii't ained 



ON_E WOULD HOPE THAT SOME DAY 
SATISFACTORY ENERGY SOLUTIONS WiLL 

BP FOUND. 

THE PROBLEM OF UNCERTAINTY IS 

CLOUDED BY UNCERTAINTY. 



ROBERT DORFMAN 

DESIGN OF WATER RESOURCE SYSTEM^ 
HARVARD UNIVERSITY PRtESS 



(1) U. S. ENVIRONMENTAL PROTECTION AGENCY 




_ 7' 



; N^')^;- ■^• rh«f/most important ,step thaj: can^be undertake'!!, is to u^e 
y''y^^1t,E^ itiorQ wisely: ' " • ' 

oh'f- : ' ' ' ■ ■ .' • « 

}/ '-^ ' o Purchase products that less' energy^ 

^ ^ ' b Use equipiiient that offer^ energy savi'ngs * 

* o Construct "buildings and' fac ilities using 

. principles that conserve ernerj 



o Praatic'e energy cohst^vation in every day 
activities as a vay cfT^J-ife. / v ^ 

. ^ / , . ; 

T6,ke advantage of . aval lahle equipment and\^"fuel saying ^. 

practices that save energy and holc^/doVn,. cost s i ' Op^ra^^e^^or 

en'ergy Savings. Make such^ practices . a permanent part of youb: 

^s<:hoQl dis trie t ' s~ management program. 

, ^ ■ * ' '■ . ' ^ • ' 

Euel savings are ?Pt» t ainahl^g^^n every k chool district ' s 

tr anspor tatl^jn f I'eet . This was demonstrated during' the days 

of the oil embargo, Befcome knowledgeable about fuel saving 

techniques and k'^ep practicing them. We can do something 

abou't'' el i^i nat i ng energjf' waste, "increasing energy ^ffici ency , 

and controlling energy costs. ^ 



BTl/S CONSUMED 8V OIVJE MOtOR VEHICLE EACH YEAR 
t \ ■ . - _ ' 

MILES DRIVEN VEHICLE MfLE^-PER-GALLON 



EACH YEAP 



. "6 , OOQ MILES 



18 ,000 MILES 



\ 



3 



25 0 



MILLION 



MILLION 




150 
MILLION 



U5O 

t, - 

MILLION 



10 



^0 



J-5 
MI,IiLION 



^2 



/ - 



125 
MILLION 



38 

MILLION 



113 
MILLION 
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i:<^ l^M E 'Se rtbO L D I ST R JCT? 



/ 



• '^.'J If 



■ ' . Tli'i^ ene fgy crisis f ollowing the oil .embargo • of /;;0c^^^^ 
19f'3^ dejnbnst rat ed the yulner abili/bg/ of all* j^tp^r at'lpns ^jV^^^^ 
i'ix'g .'s.c^^h districts, to increased fuel pricey a^I;Id i^J^i;^st^^^^ 

t'lae unavailability of fuel at any price. ' There i^'s ko ass^ 
that^ yet another embargo could ncit take pllic e'"^i)n, t he f 
The 



■ / 



sharp rise in fuel ^C03,ts has placed* a buq^ 

, business may p 
The school district oh' 



school districts. As prices go up<, busines s may pa's s / d;;nvV- 
these increases to its custom^:fs* 



the either hand .has to work vithin its limi t ed^ud^et • ^ .. I 
principal al^br nat'ive s to r i s i ng . c est s' are. to* lecy off'; 
personnel, reduce the level of service's, or ot herwi i^W . f ind 
additional funds. . ' . • 

A school district has oj;ie other alternative. It can 
us*e energy more wisely by implementing fuel cai^^rvation 



tfechniquestf S6ine techniques are relatively eas 



and|,r equi3?^e little effg^rt and cost f^'othe^s^ re q ui r^ an' in- 
\^ej/tment^-s ome t.ime^ it*'tak^es money to save money. . ^ 



ement 



if 



THE PRACTICE OF ENERGY CONSERVATION 
(S ONE OF UNDERSTANDING? INVESTI^NT 
OPPOfJTUNITY, SKILL APPLICATION, AND 
COOPERATION. ' 

ANONYMOUS 
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5. WHY IS ENERGY CONSfRVAJION IN PUPIL TRANSl^ORTATIpN'i. 
A rSaJQKaREA OF CpNCERiM? " \ 



.Pupi;L transportation is 'a.mon*g the . xafe^rtan;6'' services 'J 
,1;hat ar e . provided in America's commuiji tiffs'. Y'ei , ai;L too 



' oi'f^'ten rt is /taken for granted,^ ^ :r . ; , ^' . i :. 

, . ^ • ' ■ 'z-/ 

V ^ Everypne expects daily schedules tb be inet; and extras 
/ .. >^ , • ' . • ■■ , ■ ' ' ' ' ■ . " ■ 

; curr icuXar * ac t i vity trip. needs to he a cc omm.odat ed--^i n- a . s a.f ^^'v 

% dependalile , 8Ln d ecbnomiffi manner. . ^afe'h pupi'V transportation- 

' direptojr' must fulfill armis«icn which can he des cribed id^^ . 

provid^Lng the best possible service at the^l^as:^^ — po^^ible 

cost in a manner which offers no compromis e for siaf^t; 

1 



The^ U.S. National C e.nt er ^f or • Educ at i^n Statistics siiow 
thfiat ifr^^^he^U.S. nearly 268 ,000 schjDol bus^s travel . 6 
billion miles to transport 21 million childreh attending 
grades K Vhrou^h 12. School -buses use oyer 350 mi^iOn ^' 
gallons of fuel annually to transport about '52 percent. of 
al^ pupils i^i our country* This represents an energy c^- 
ion of h3y75yO biliipn BTO's each year--about 7-5 \ 
.ion 'Barr.^^s of oil. . \ 
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THE WAY PEOPLE TALK ABOUT COSTS. ANY- 
ONE WOULD THINK THAT TO SAVE FUEL ON 
ONE SCHOOL BUS WAS A M/VTTER OF LIFE 
AND pEATHi THEY bON'T UlSipERSTAND. 
IT'S MUCH MORE SERIOUS THAN THAT! 



ANONYMOUS 



1^ 



VvinAt MOTIVATION IS THERE FOR CpNstf^ 



* flap! diy . esaalel'tine prices ?fnd l.i,miteay^bl:][o'oi 
among ;.th,e*'>pr inc ipal f or c es for iinplement-ija-g ftf ..^ 
aet-'ibiias / " The. satisfaction in" knowing that, t he^' ',i$,am.^^^ y 
Ijeing •pr*ovided ithe best servicer at the lo.ves.t' |poss.:i>l oo.s^^^^^^^^ 

":•'*•" Is-alsQ important, v^- n ' '\\\-:^^^y>^'''ir''''y-'''--'-. 

All- commodities have incr eas ed- s i gnif Icirirtly; Tn, pr ic e:^ 
the. years/ 'Gasqliite prices aloiie increased ^0 ;P'ercen;.t b 
• . i960 and 197*^ Iji 197 5 > . school' di;s'tri:ct s hkd|^t.o. pure.l^^ 

• bline at -a^coFt which amoun^^ed. to a 17-20 percent • increase-;.-.^^^ 
''^'t^e.l97U fuel price levels . < These cOstsVa.re* 'Still :on , -the in- • 
ctease . • " ^ . - \ i i 

The average c^bst to transports a pupiT in 19T5 ranged, be- .• . . 



tween $U3-$210 throughout the nation; the costs an some 
districts serviiig 9. small population over a A 
high as $600. Saving fuel and dollars has to be im.port aa*,:-.1i^^ 



Ide arek were a^s':i 



every school district.. 



Furthermore, these goals can be ap:j)ii^;M"e.d • 



•relatively easily'. 



SELECT CoYjsOMER PRICE INDEXES 
1960-1974 PERCENT INCREASE 



GASOLINE 
PRICES 



VEHrCLE"! 
■SURAN( 
RA3^ 



- ^INSURANCE. 




HOUSING 




■ ALL • 
•. cd^^MODITIES, 



UTILITIES 



FURNISHINOB 

4 ■ " ^ 



61% 



r 



39% 



4 




32/0 



M'OTOR VEHICLEfiJ— 



^ PUPIL TRANSPORTATION COST 

COST {$) PER PUPIL' p 




^ SOURCES: U. S. BUReVu OF THE CENSUS, "STATISTICAL ABSTF^ACT OF U. S./' DEPARTMENT OF COMMERCE, 1975. 
TRir- NATIONAL CENTER FOR EDUCAPION STATISTICS, 1976 



7. HOVV^CAiy PUPIirrR^IMSPORtATION COSTS BE REDUCED? 



/V.EjacK dollar spen transportation pays for 

s-eiaries- and- betx-ef it s f-uei and oil, supplies j^ma'intenance, ^ 
eq.uipmen't • 'p'U.r chases , insui*ance, and sther needed items, 

. Sphbol transjportat ion policies ) purchasing i)ractices, 
•• :maintenancQ •programs, vehidle* use , school hua operation , 
■1,'driver ' slcills scheduling , and reputing are r epr asentat ive of 
/faireas that , can .."be • investigated ' to obtain more pupil'-^miles-pey'^ 
'gafilon. Look at ways to increase ^fuel economy, jreduc.e trans- 
portation cost's, -and increase servicing effi(^i6'npy . A coopfer- 
ctt^ive *fuel economy management program, jLavolvihig is ehbol admi^n- 
, istrators, staff, teachers, students, and parents wor king n^i t h^ 
the t rans^portat ion department can genexallyj increase th^e^T^ • 
effectiveness of every district's service to the community. 



A COMPARISON OF FUEL COSTS TO 
OTHER PUPfL T-RANSPORTATION EXPEI*4S|S^ 



OTHEH COSTS' 16%. 




SALARIES AND BENEFITS 40% 



VEHICLE REPLACEMENT 6% 



INSURANCE 1% 



•FUEL AND OIL 20% 



SUPPLIES AND MAINTENANCE 17% 



. SOURCE; BASED UPON NATIONAL 
CENTER FOR EDUCATION 
STATISTICS, U.S, DEPARTMENT 
OF HEALTH, EDUCATION 
AND WELFARE, 1975 AND 
STATE DATA 
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Y; MANAGEMENT PRO-AM? 

. ■ ' ' ' • J- 




" Fuel is an easily iden^ifi^rfele o^erati'ng expe^'se. Fuel 
economy'l's a 'me'STsure 'Of thQ'^ujj^arT- miles -per -gallon *t1tiat ^ eacli' 

, sumed — s 



^.school vehicle obtai-ns, from the fuel ^thaiy' is *consu 

buses and school jdistrlct -automobiles* It r.e'pr esen.t s 'a ^ 

^ -1 ' - " - * , * 

measure of the effectiveness of*^ scibrocy: district '^s '.service 



-A, 



to pr ovi-di^ • e-f f i c lent an^s'^fe pupil transportation for the ^ 

— 1 east — armotmt o^'-mxmey- usi^g the minimum amount of fuel. School 

bus fuel economy is o^ta'ihed by transporting the maximum 
. al'JLowable, number of pupil^ the shortest heces sary distanc e i . 
a vehicle offering the greatest miAes^eV-gallon for the taisk.*^ 

♦ A fupl economy ma^nagement pNpgi^am is an individual \- 
st-rategy — individual for each^ s^cliool distr ict--consisting of 
identifying goals * for>^i>aftuc ing " fue'l use, deci'ding i^n how-to n 
impp.ement them, and dervot3,n§ the time and effort necessary 
to achieve . r^sult^s . It is based upon sound 't)usiness 
pract'ic#« . ^ ^ • \^ 

The success of^a fuel, economy management program depends 
upon ^people-^administrators ,\ mana genre nt^, staff, bus drivers, 
shop persoit^el, and students. Everyone can and sh^ould contrib- 
ute. Take advantages of the rpsJ^rces that are av^^llabl'e. The^ 
energy of 'people is' immense. 1^ is /generally too vVst to be 
cxi^tailed and immeasurable , if. inspired. Use this available 
energy to initiate a fueL ecBnoiny management pr^ogfam to 
increase ^^^t^e overall effectiveness of pupil transportation 
In your school district. 
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: ■ - ■■ . ► \ • ■ . ■ ^ . 

9. HOW IS aVuEL EGeNOMY A/IANAGEMENTTROGRAM ORGANIZED? 

A souiild organizational pl^ is-l)asic .to success. The fuel 

ecoAomy management program should be organized vithin existing 

management functions. Place emphasis upon identifying g:oa^s^ 

and olD J e'ct ives ^ policies, fuel saving practices, responsi^ 

• ^ i ^ 

' bllit^es and authorities to achieve better fii^l and cost 

management . ^ ' Involvement , p ojnmitment , c ommuni c at ion , feedback ^ 

r es]Lil£ s measurement , lind t eamvork are key eleliients in your 



program 



r 




Designate an indivj^al to have the 
^ responsibility 'for heading the progr 

2. Identify school dis.trict fuel savin 

3. Review policies , programs, and practices 
that affect pupil transport at ion fuel use^ 
and cost s . ' ^ " * ' 

D\evelop recommendations, to save fuel' by 
performing tasks more efficiently 7 ■* ' 

5 . J]va*luate fuel saving measures* tha1><Look 
pr omi s ing . - 

6. Develop a {)lan t"^ carry out the/ recommenda- 
tions t'hat appear to be' the most promisipg 
for meeting the dis-^^r i ct ' s ' f uel saving- goals . 

7^ Obiiairi administration endor sement /find total 
commitment to carry out the plan^- 

8. ^Initiate the efforts required to/ imple:ment 

the program; 'don''t forget puBlic' relations * 
activities and c ommuni c at i on of t he /ii.s tr i c t ' s 
goals to the Cj:^mlnunity . ^ , 

9. Implement management controls to achieve the' 
district's goals arid^ objectives; measure and 
evaluate r e suit s==^ur irig prpgram operation • 



PLAN • COMMIT*- COMMUNICATE • INVOLVE - ACf 



10, WHY ARf^DMINISTRi^lVE POLICIES IMPORTANT IN SAVING FUE^L? 

ft 

Policies provide the setting ^or obtainingTuel-.saving.s-- 
they represent the mechanism for achieving g"o\ls. No one , *^ 
person or -«epajtment can cQ.rry out th^ ^tire prograiHt success- • 
fully. It iy€"au<Lres *tea'^or-k. Boli^ies offer a framework for 
directing the team.. Examples of fue/1 savin'g policies that 
can he investigated include: ^ - 



□ 



□ 
□ 

□ 

□ 



□ 
o 

□ 



CoordinatBe school calendars, (e.g:^ dates along 
with staxt-and'<idi smi s sal t:\mes) J" ainpi^ all srchools 
ser viced tb ^increase pup il - transport at ion- s ery ic ing /• 
ef f ect ivene s s • • ^ 

-Stagger hours, when practical to do so, based upon 
bus load levels*. , , 

Consolidate special* educ at i^pi; st art -and- di sini: s s^al. 
times to coordinate more. cKp'sely with the school / 
progra'mT • ■ ' 

Increase the walking distance to s chool^^xEMsid ibus 
stops. Strictly enforce walking disti-era^ce 
regulations • . 

. . :\. .. 

Avoid unnecessary service. Combine fie^d and ^ 

athletic T;rips. Use puljlic mass transit" when 

feasible 'for oldfer students.* ^ , 

Initiate programs that er^«^urage students and staff 
to walk to school or ride- bikes. 



D 

I I Develop fuel economy incentives. 

□ Offer assistance to carry^out the fuel ec^onomy , 
program. Provide skills and-oresources--people, 
computer access, mater ial.sV-to assist the 
t^ransport ation department increa"s;$ service 

efficiency. 



Establish maximum *dis*t^nc es and department 
budgets for" schoo.l travel . 

Consider a maximum mile s -per-hour speed limit* 
for all school vehicles. Enforce it. / 

Promote actions that save fuel. ^ - 

Encourage" the purchlasing of equipment tKat saves J 
fuel. ^ ^ ^ 



-1^ 



. . . ■ ■■ ■ V ^ 

s., • : V ■■ ■ ■ 



11|rWHAT^E;[AN BE DONE TQ SAVE I^UEL IN VEHICLE OPERATION? J 

• Opei^ation c^f f er s • m.6,ny areg^^ f gr incre^ing fuel, economy.. 
Consider the following recommendations for your prbfiPam.: • 

®KeesPraccui;at-e record© on vehicle fu^l consumj^tion 
^ . and use this data in m-aking^ transportation " , - 

-s,' - ser'vi*cingj maintenance, and purchasing decis"ions. ^ 

©Us e zone- loading ^' pract^ices with stops spaced as 
far apart as feasible and/rsafe to do so. 

^ . . . ^ , ' ' ■ ' ' "v 

/T\ Use the. smallest practical vehicle for long 

VL/ disitan ce 'light -JLoad runs . 



® 
® 



Matoli equipment to service npeds ; don't use/ a 66 
passesnger "bus w]ien a 30 pass/enger "bus will do the 

Reduce "dead heading;" Use this as a training ■ 
period for new <tr i.v e;£r s • . x 

When drivers have split shifts^, consider parking 
near their homes between runs ^gf^a^gji^f eas ib^e to 
avoid ''dead heading." 

^ . - » 

©Consider the use of^satellite bus'^ parking 
stations to avoid "dead heading." 

©S'crutin^ze current bus r outes .""^yLo^k at how many 
•avoidable stops tt>e bi?ses are f^ac'ed with--stops 
that result in fuel waste -while the vehicle is 
idling in congested traffic. 

m 

©Encourage and promo'-t.e ^good driving habit^--start ing 
and stopping smoothly ^ turning off the ignition 
when the bus will be §tcfpped for more than ori^^^^^^^ 
minute, avoiding full throttle, driving at steady 
speeds, and looking far enough ahead to avoid 
-dangerous and fuel« wasting situations. 



® 



Reduce warm up. periods. Let drivers dress "vyarmer 
and drive slower until the engine is heata>dr^ 

RQute buses to stay on main roads as much as 
possible. 

Maintain for greater fuel economy . . ' 

♦ . . 
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12. WHAT EL^E CONTRIBUTES TO BeWw^FUEL ECONCilViy? 



0 



1 



A> .pre^>entive Aaifitenance program that" emphasizes maxim^um ^ 
ef iCi c.i/erlicy ' fxpm each b^s in the fleet is €l very important part, 
of the^^^Xu^l' (fec^nomy program* A sound program which take^ 
adve^jritage ' of; state-of-the-art equipment elnd fuel saving 
practices to daintain the school hus \fleet offers numerous 
be,rrefits. Many efforts can increase fuel economy* Only a 
good ^preventive maintenance ^program can .insure that thi»s fuel • 
eco'nomy is maintained on a day-to-day basis. 

Fui'-chase with fuel economy in mind.. • Maintain the fl^^et* 
using e(iuipmetit that allows mechanics -t6 keep ^efficiency hi^h. 
Instill an environment that supports close coordination hetwveen 
school bus drivers and t^e maintenance staff. Correct problems 
now, do npt put them off. ^ " 

Re-educate driver^ when necessary to"^ use fuel saving 
techniqy.es. Make sure that fuel economy practices are 
followed by all drivers ♦ This can be done by keeping, track 
of each vehicle's perf ormance--f uel and oii consumption, miles 
driven, and pupils transported* ^ ^ 

Purchase , plan , oper at e drive ^ and maintain for better 
fuel economy. These practices allow the district to get the 
m(^st out of each dollar spent for pupil transportation. 



PURCHASE VEHICLES 

OFFERING MORE 
MILES-PER-GALLON 





DEVELOP DRIVING HABITS 

THAT LEAD TO 
GREATER FUEL ECONOMY 



MAINTAIN TO 
KEEP THE FLEET'S* 
MILES-PER-GALLON 
HIGH 



OPERATE FOR MORE 
MILE&PER-GALLON 
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ia.'jWHEflE DO "FeOPLE" FIT INTOTHtVROGRAM? • 



^exsonnelv^morale , ifl*at ivation ,J growth , an^ d6"0^elopmenfc 
^re impori5aiyt ;^arts of ol^tfti nl nc; and mal ntalndnpj^ imu'eased*^ 
fuel economy. Recommendatidfns tl^at lead to fuel savings , » 

include/" ^ 1^ ' . ^ • ^ ' 

-Promote an environment of self -improvement • Offe^ 
incentives for q^taf f • edufi ation and skdj.1 development 

Keynote performance in the staff., ^ \ 

Introduce-- "competitive driving" for maximum fuel 
economy . * . - — — -~ : — 

.-V Include a unit on^ " fuel , economy " in ^the .district * s-/ 
zJ dr^iver training program • * * . . ' ' 



® 



® 
® 

©Send mechanics ;t**o "en^in'e tune-up" schools^: Voi'k^ 
shops , and semiAa'rs to keep up with the state-pf-. 
the-art . * " ^ 



Init ia-jfe. "lupr e-miles-per-gallon" campaign;^ promo^^e 



it . 



©Hold joint Workshops, with^ drivers and maintenance 
personnel- qp. a frequent hasis to . shajre fuel economy 
knowledge ' <3 . • . ' ' 

Hold workshops with' other district's. Take advantage 
of, what others are doing to save fuel and reduce 
expenses J; . ^ - ' J 

'TN Request j-'n f o.rmat i an from drivers in r^oute planning. 
^ Provide "incentives for ideas that can save fuel. 

Obtain .stsff^and teacher participation in your fuel 
economy /;pr.ogr am . Get them involved; solicit ideas 
from* thfem. 

^. Get so'hQjpl organi zat ions ' involved in th^ program. 

Have thAscieixce club or auto shop conduct a contest 
A to promote fuel^aving ideas. Have stuidents design 

poster s which ca*!! be used to piv^mote t'^;|e.,^-pr ogr am . 
Placfe these. posters ifa buses' aiid thr^oughout the 
• school and community. 

Use<^the PTA as a' medium to promote the, district's * 
fue^- economy, progrjam throughout the community. 

. 'i^ ' ' ' 

©Have mei|bers of *the staff, faculty, student •b9dy, 
'and PTA be a. part of ^ the team. Let them participate 
in progfam planning and implementation* 



(D 
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14.:XA^I ALL$CHOQL D I STR I CIS TAKE ADVANTAGE OF A FUEL 



ECONOMY PROGRAM, EVEN SiyTALI-ER ONESi 



T?he battle^ against vast^d fuel^ is toeing fought by large 
and .^all bus f tleet ^ oper at 



at io n s ^ n ' s cl^ odO^ "districts of al l| .^s i z e s 
and&'iiy private operat or s ./ /'.Mor e Riiles'^-.pei: ^gallon" is -aV 
nat ibna'l gpali — a goal tha/t'^an translate: in-^o^ay-ed dollar^s 
^or • every school district. • ^ A 

Fuel economy savings' have significance for every, pupil 
transpovftat ion • operat^ion , 'The transportation department that 
services many pupils with a large fleet may obtain larg.e4 . 

dollar savings. , . ' f 

^ _ » ^ \. 

< " jf'r$5l3 y 500 is Invested in fuel saving equipment having a . 
7-vear liTe that Qould return' fuel and maintenance cost savings, 
of $15,000 annually^ this investment would offer a return on 
investment of 25-9 percent and a payback period of 3-9 years(2). 
The equipment would pay for itself, beC^'ed upon these savings, 
and offer the district additional dollars that pould be^u^d 
for other needs. Similar types of sayings, proportionate to 
scale, are , available to smaller fleets. Evaluate opportunities 
for obtaining savings in your school district* dpnsider fuel 
savings, reduced maintenance costs^ labor savings^ and oth-er 
benefits theft car;i be. obtained from |ctions taken to increase 
fleet performance. 



FUEL ECONOMY DOES NOT*NECESSAfllLY 
MEAN TO RUSH OUT ANCT INVEST. ALL TOO 
OFTEN SCHOOL DOLLARS ARE TOO SCARCE. 
FUEL ECONOMY tS OBTAINED BY DEVELOP- 
ING AND IMPLEMENTING SOUND DECISION 
CRITl^RIA. WHEN YOU MUST SPEND DOL- 
LARS, MAKE SURE THAT YOU'RE OBTAIN- 
ING THE BEST RETURN FROM THEM. ALSO 
LOOK AT EQUIPMENT IN THE FLEET THAT 
IS OFFERING LOW FUEL ECONOMY. DE- 
TERMINE IF THE COST TO UPGRADE IT CAN 
SAVE THE biSTRICT DOLLARS. ' 



ANONYMOUS 



ERIC 



(2) REFER TO THE ESTEEM HANDBOOK 
FOR GUIDANCE IN CALCIiLAtiNG 
RETURN ON INVESTMENT 
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15. WteT ST^S SH<DUl\3 BE TAKEN TO 'MMiAaTE 



THE DISTRICT'S PROGRAM? ^ '\ v '^^ 

The first step' is to make'^-^ia c ommi tmept that niel^is goi'n^ 

to b^'* sayed in" school t rans|>ort ^.t io"^ . Plan a more miles-per- 

gallon" pr^iCjigr am Get everyorlfe^ involved", incl;ading students 

and par.ents. Saving fuel can be ,;exc it ing ..^ It is rewarding. 

Identify fue2,^ s'avinfe . goals Ifevelo|) a plan of actions for«^' 

achieving these ' goals : ' ^ 'n / 

'(> *Provrde incentive's for increased 'fuel^e^jcwaomy.' 

o Char^ fuel economy^: Aet everyone know who the 
■l>est drivers are and give them recognition. 

o Get_the PTA involved^to promote the. pro'gram in 

the community. "'^^ 

o Involve school organizations; initiate student 
proJ<^cts for id^^s on increasing fuel ecpnomy. 

6 Prepare fuel economy U)9sters . Place/them On 
buses. Instill fuel^conomy ^competition . 

o Promote the prrogram : throughout the community. 

o Publicize program results for the- community 
t o s ee . ' ' ^ : 

See if it is necessary to update 'policies to help the 

school distri ct save fuel. fAgree i^pon practical goals that 

can save- fuel, establish pr6gr;ams to carry out the plan, and 

get everyone involved in its inlplement at ion . " , 



16. WHERE DOES ONE START IN iAtTIATING 
FUEL ECONOMY MANAGEMENT?" 



1 



Consult the other publications in the "Energy Savings In 
"School Transportation" seri-^s for additional ideas to save 

fuel. The Department of Transport at ion also offers the hand- 
-b'ook entitled " ESTEEM--Enc ouragi ng School Transportation - 

Effective Ener'gy Management." Request it and -consult it. 



A 



■J 



/ ■ 



, ■ • 

For add'itipnal inf ormat ion' oja how ,t'^ sa-^ /uel and set up^a 
fuel economy management program -request : 



"^STEsil- -Encouraging School Transport at loh 
^Effdytive Enerrgy ManQ^gement .sj,' 



The ESTEEM Handbook and addl tlonal^xJ'S^ies of this 
booklet are available from; • * 



Voluntary Truck and Bus Fuel Econoify Program 
U. S. Department of Energy 
Washington, D.C. 20461 




O'" ■■ 
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ENERGY SAVINGS IN 
SCHOOL TR ANSPORTiB^tlON 
PUBLICATION SE#IES 



r . . . ♦ . . \ ... 

WHAT RiTUeNS ARE YOy GETTlHiG FROM YOUR PURCHASfNG DOLLARS? 



- Follo^r^ound business pracXice^s in purchasing* .Recognize 
th.e. benefits of fuel ari:d. dollar saving to jth,e dijptrict - and 
'the coDMnunity. Ever;y do-liq.r save'd in pupil transport eiti.on ' 
meanaf^that one extra dolIar""-±T;;^ f or pr.oviding ai 

— q^ufi ^ n ty ,edu|g a t lon for ,the< comicality's . children'. ' 

The *%ambling casinas In lVlS Veg^s opereLte on a pei^centage 
basis and in games 9uch as roulette w^l^J. win at leaist. 5 p'er- 
• cent of the time. Percentages are also , important in 'saving 
. fuel, ■ ' * §S ' ■ ' • 

^ Purchase for fuel economy.', Equj^jB^ient that reduces, the 



uel consumption of a school bus by l|i"f^ercent offers the* / 
; school district a 10 percent sayioigs •^mr'^ts fu^l costs> ' TWe ^ - 
equipment may als^o offer 'additional saS^ings in main€.eh>^ce and 
operation. Purchase equipment vKich w^J|:i' help the transpor- ^ 
tation department obtain and.^^aint ain 'better fuel econojay^ 
^erf ormance-t\ ' '?f# ■ 

- Sound economic criteria are important f or *°evaluat ing fuel 
economy opportunities • Before any investment is undertaken, 
a measure of, its profitability shouldf. be computed so that the 
investment's expected return to the school dist-rTfet can be 
compared to alternative investment opportunities that may 
exist. This booklet offers tips' In ^^prchasing equipment ^hat'' 
' saves fuel - 




.f uei— ecoaoiay fo^ youi* .- di str i ct ' s iyiTig eny ir onmeir^ 



PURCHASING TIPS ^ -V 

Purchase s'chool 'b\Ji^i^Ljt6t^ offer. good fuel economj^. 
The national average 7 . ^ mi le s-per-gallon Does your 
^^le.et; obtain '^^^ f uel^conomy? More importlaht , is^t '^^ 
possiblV^to purchase vehicles thit|[ otfe^ eve^n l^ett^^r 

•Use sound economic policy to evaluate purchases Ho not.f; y 
ayerpur chas^.' Match Ijj^^to your s^rVicing req^ui^ ements • 

Give carfsidteration- t-a such- factors 6.s fuel savings, 
equipment Service li*y, maintenance savings, and. op.eratirig>^ 
cp^t sayings in e^a^uating pu^'cha'sqs, ^ ■ ' ' 

Purchase equipiment -that vill help scliool bus drivers .to ^ 
dirTyei -for' fuel economy. Consider using vehicle performance 
. recd^r^ing char*^ and alarms' that indicate when haz^.rdous 
.o^ poor '^ngine ef f ic i ency condi t ions exist.-. Find out^what 
other school districts are doing to save fuet.. 

Consider options that offer f uel econblpy in your^ pur- 
chases . Diese*^owered engines , lower numerical rear^ 
axle ratios, radial tires, speed-governors, t emper at ur,e- 
modulated ^f ans , and t ur bocharger^ ar e examples of fuel 
saving equipment. An automatic transmission can^ also 

save fuel ( and maintenance costs) if the. bus is driven* ^ 

* , ' ■ 

by drivers unskilled in operating a manual transmission^. 



Purchase ^equipment tff^fc^^ill allow the maintenance 
stafjr to do a "better job in keeping the effi^piency of 
the school, bus fleet at its maxiiffum potent ial . 

Consider t)ptions such as 2-way radios. Theior use may 
save the district .many dollars in bus . r e.scheduling . They 
are also invaluable in eme.rgenc i efe . 

Purchase ..wi s ely and purchase* for fuel economy. 



FIR§TvbRpER MEASURE OF PbRehV^SE BENEFITS 

"'A^i^ in^s tment (years) provides a first 
order, measuremerit, pP-^its pot tential^ f or recoupment. Make\u3e' 
of thjji s anftiysis, met'^boS in evaluating inij^stments - and pur-, 
phases , A-^ i>ayT5a;jak. peripd of legs' than one-half an invedit--- r 
ment Vs lifetime ^i.s gener^ly consl^e^red' vei^^^ »il^en 
the 'lifetime of .the ihve stment fe. g / , -equi^^^^^ \en .years 

The paytiack ^peri oo^ i s -tae£,ined as the 9 iny.estment^Va^^^^ir st 
. " ■ , • y . ■• ^ ' '■ ^ ^ ■ .' 

cos;b- to 1;h6; -school" distri'^ct' divided "by the'net' annual; savingly 
■ " , ^ • . .. " ' : . . ■ 

ignoring depr e'dij^at i-oii and w.orking cap4^fe^bv"e-o.nsi^der^:bilon$ 



E;^y:b^ck 
^ P-eriod 
(Years ) 



""Firdt" d-ostr ( 



aga Value ($) 



Annual Savings^ ("'$ ) 



*Y Maintenance equipment costing $600 thVt is estimated to 

save' the d^is{?rict 1/^500 gallons of fuel annually because of^ 
, improved prevent ive ^aint enance for example has a j)ay'back 
period of Less than 1 year if the district purchases ;f\>^l at 
a cost of 50^ per 'gallon. 



Payback ' J $600 ^ ^ 

P^od (l^^OO Galions) X ( 50^/Qallc»^T 



= / 0 . 8 'Years 



If this equipment has a 15 year service life the district 
can obtain^ fuel savings of $115250 from, this pur chase based 
^ upon savings of $750 annually cons ider ing . current i fuel prices. 
Similarly, the school district can veil afford to spen^ 
$20,000 or more ,for a computerized routing program if program 
implementation\can result in first year savings of $U0 5'*000 in— > 
eluding such cosV-savings as 'an additional school bus, i^uel, 
salary expenditurW, fringe benefits, and maintenance ' expenses . 
Th'es ^savings w0?^^ pay for t he .W ogr am- in. Its very, first year 
of o^^eration, y s ' ^ 

Take th,e time and Effort to analyze pupil, transport ation - 
, ihvestment s. Use pr inc iples ''of j^conomic analysis that are 
^ relevant to school district f inancial**ob J ect ives-. if 
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SECOND ORDER MEASURE OF PURCHASE BEI^EFITS 



Problems that arise in using th;^v^,afyl)A<5^k p;eriod a-s an i-n- 




*ique "considers future jiieair/ '4b.llar s to be . the sfirtRe 'as . pres e 
Mear dollars. - Thi^is i;<5ii-^ true . J\. io 



is w^rtii- mor e than the a^o^Ts^ of a dollar ^n^^ t He^ f utiji/r e . Xpi-^ 



^e as pres en,J^ 
ar* held fti^ hahd' today 



flarJdon and interest" ^oslis must' "be given canJidefe^tion ^n^^the. 



e^^plfomic' analysis * > , ^ ^ • - . 

N- -. _BerLef it-^.o_st analysis, making Hise of discounted cash flow^ 
measures to show the time valu^^of " money , should "be used .to ^ - 
provide a mor e compr ehens ive measure of Investment per formanbsg.. 
Present Value ( PV ) analysis pffers one siroh "basis f^or invest- 
m^ent evaluation as shown below usin^ the tables, on page 6\ 



Present 



Anjiual 
$ pavings 



Present Worth Fa'c'tor 
Value Of Money Based 
Upon Time And 
Discount Rate 



1 



Refer . to 
tables on 
page 6 . 



J 



.As am examplie- . in the use of this technique, assume your 
dis-trict is considering the purchase of a n^ew scho'ol "bus thatS( 
is to be ddiven 15,000 .miles annually* . The district compares 
diesyi versus gasoline pc^wered vehicles axid finds tha,t annual 
fuel saving's of $550 and maintenance cost-savings of $720 can 
b,e obtained from the .di es.el-power ed buss • for a pr emd,,um' ' or, ad- 
ditional firs^'co'st of $U,500si The present value of , the net 
annual savings'^ as.suming a. dis^count (cost of -money) factor *bf . 
9 percenf over 'a 10 year period is $8,150» 



Pres ent 
' Value . 



= ($550 +.$720) (6.iil77)* = " $8 , 1 50 . o.r ' $8 , 15.0 



\ 



The benef it'-cost -^rat io for this purchase 'is 1.8l, a profitable 
investment as discussed on page 5. It returns $1.8l for, ea\:h 
$1 invested over^ the 10-year life of the vehicle, * 



• REFER TO PAGE I 



ERLC 



26 



% 



INVESTMENT pENEFIT-COST ANALYSIS ^ ' 

^he benefit-cost (B/C) ratio is cfomputed "by dividing the 



investment's present' Value by the first cost. In the example. 

. " ' . . 9 . ^ ■ ■ ' 

given bn page U, the 'present value is equal to' $8.jl50 and the . 

first cost premium was $U,500.' This results in a B/C ratio pf 

1.8.1..'^ Thd s analysis assumed that fuel prices wotil*'d reme-in the 

same over the-period of investment •. This is not true, as 

discussed below. " ' . ' ' 



Benefit/Cost = 



Present Value 1$) 
First Cost r¥) ^ 



. ^Use the following equation to 
future^uel cost increases.^ 



give consideration to 



Average iTnnual 

Fuel Cost 
Ovex Investment 

Period ay 



■I 



Average Fuelv Fuel 
Price " I I ^ Price 
This Year ,4 V'incr ea's e 
($/Gall6n) ^Multiplier 



' The* fuel '^rice incre^ase multipii^r^ is computed £ip 
follows : , " , - ' . _ 



— ^ ~' ■ " ' : — 

Fuel^Price increase ^ U^fJl " 'J^.TRefer to Page' 6 ' 
Multiplier f-N values- 

where f = estimated annua*l fuel price increase i%) 
N = analyjBis period ^ ( year s ) ' 



Assuming fuel price increases of 15 per-cerit each 3^f^ 
in the example on page the present value would be $ll,788. 



Pr e s ent 
Value 



(Average Fuel' 



Total , V 

Of Other)' j""Pr.esent( 



) ( Fuel (c 
^Savings /Year 1 I 'Price \\ Annual l\ \ 
\ ^ Multiplier'^ ^ SdvingS'* ' 

^=M'j($55c/) • (2.030U)| + ($T20)j • (6-U177) 



Worth 

Factor ' 



A itf^ore realistic ft/C ratio is computed to be 2.62, a 
■^.©^y profitable purchasing decision. ^ 
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, P4^ESENT WORTH FACTORS FOR PRESENT VALUE ANALYSIS 
LIFEtlME DISCOUNT RATE (i) ^ 



(YRS.) 

N 



3% 



6% 



1 

a 

3 

u 

5 
6 

7 
8 

9 



.0.9709 
1.9135 
2*..8286 

3.7171- 
^.5797 
5. Ul72 
6. 2303 
7vOi97 
7.7861' 



10 



8-. 5302 



0. 9U3U 

I.833U' 
"2*,^ 7 30. 
3.f4651 

U. 2121+ 

U.9173 
5 . 582U 
6. 209.8 
6.801T. 



7 . 3601 



0.917^ 
.>L.7 591 
^2.5 313 
3.2397 
3.8897 
U.U8.59 

5. -0330 
5.531^8 
5..9^>^2 

6. U177 



12% 



15 
20 
25 
30 

35 
ho 

•U5 
50 



11.9379 
lit. 8775 
17'. ^132 
19.600U 

"^1.1+872 
2 3. IIU8 
,2U .5187 

• 25 .7298 



9. 71 ^2" 

11. 5699 
12.783U " 

.13'^:7'6U8 
1U...U982 
15 ."0U63 
.15.'U558 

15.7619 



8 .. 0 6 07*^ 
9*128 5 
9.82af 

^10,2737 
-10. 56'68 

-10.757^ 
10.8^1^ 

10.9617 



(1 

ilTTifN 

i - DISCOUNT RATE FOR THE hINIT OF TIME (N) IN YEARS. 



BASED UPOM PRESENT WORTH FAQTOR - : 



FU^L PRICE INCREASE MULTIPLIER VALUES 




PROJECTED ANISKJAL FUEL PRICE INCREASE 



5% 



10% 



1.0250 
1.0775 
1.1-637 
^.1936 



1 .0500 
1. 1603 
i. 2859- 



15% 



1.2578 



1. 5937 



1 . 0750 
2UB3 
1 . 4590 

0^.7159 
2. Q30U 



WHERE 

FUEL PRICE MULTIPLIER ' 



('1 + f ) 



N 



f-N 



f AVERAGE RaI-E (%) INCREASE OVER TIME (N) 
N °- PERIOD OF ANALYSIS IN YEARS: 



0,8929 

1 .*690l 

2.U018 

3^0373 
3.60U8 
^U.lllU 
U.5638 
U .9676 
5 . 3282 
5 .6^02 
6.8109 . 

7^8A31 
8.05 5 2' 

8.1755 
8.2U38 

8. 2825 
8. 301^5 



20% 



1. 1000 
I v 3U2O 

1 . 6550 

2 . O62U 
2:5959 



PURCHASING IS AN IMPORTANT PART OF FUEL ECONOMY MANAGEMENT. 
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PURCHASE WISELY. 

6 
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Par. addi.ti6fial inf ormeft ion on how to save fuel and set 
fuel economy management program \reqLuest : 

"ESTE'EM--Enc our aging SchoolVTrahsportUtion 
Effective Energy Management." 

The ESTEEM Handbook and additional copies of tljis 
booklet are availa'ble from: • ' 

■ . ■ ■ ■ ^ • 

Voluntary Truck and Bus Fuel Economy Program^ 
U. S Department ■ df Energy 
Washington, D • C^ 20461 ^ ' V 

■ , * . 



DRIVING FOR lJUEL ECONOMY 
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ENERGY SAVINGS 
SCHOOL TRANSPORTATION 
PUBLICATIONSERIES 




1. LINRUP MILES DRIVEN 
. WITH GALLONS USED. 

2. READ ACROSS TO THE 
__MILES PER GALLON COLUMN 

3. R^ORD MILES PER Gallon 

ON POCKET MILEAGE RECORD 
EXAMPLE: 

DOTTED LINE SHOWS 12 GALLONS 
OFfUEL WERE USED t6 DRIVE 
90 MILES. THE FUEL ECONOMY OF 
THE SCHOOL BUS IS 7.5 MPG 



POCKET MILEAGE RECORD 



BUS NO. 



DRfVER. 



GALS 



4 



ODOMETER 
READING 



MILES 
TRAVELED 



MILES PERl 
GALLON 




18FUELSAVINGTIPS 



CHECK THAT OIL. WATER i;EVELS. AND TIRE ' 
INFLATION PRESSURE ARE PROPER EACH TIME 
YOU PILL UP. 

GRADUALLY ACCELERATE THE BUS TO THE • 
DESIRED SPEED. 

DRIVE SLOWER WHEN THE ENGINE IS COLD. 

LOOK AHEAD AND ANTICIPATE STOPS, i 

DRIVE AT STEADY SPEEDS. USE THE BRAKES 

AS LITTLE AS POSSIBLE. ' 

ACCELERATE AND DECELERATE SMOOTHLY 

WHEN CHANGING SPEEDS. * . 

PLAIU YOUR TRAFFIC MOVES EARLY. 

ADJUST THE VEHICtE SPEED TO THE ROAD AND | 
WEATHER CONDITIONS. 
■ SHIf T INTO'HIGH GEAR AS SOON AS POSSIBLE, 
BUT DON'T LUG THE ENGINE^ 
TURN COF?NERS SLOWLY AND CHANGE LANES 
SMOOTH L-Y. 

TUJ^N OFF IG(>llTION IF THE BUS IS TO BE 
STOPPED FOR MORE TH^N 1 MINUTE., 
DO NOT SPEED UP THE ENGINE BEFORE TURN - 
ING OFF THE IGNITION. 
REDUCE IDLE ENGINE \^ARM UP TIME. ' 
DON'T ST AQJ THE ENGINE UNTIL EVERYONE 
IS READY tS GO. 

SMELL FOR TROUBLE, LOOK FOR TROUBLE, 
LISTEN FOR TROUBLE. FEEL FOR TROOBLE 
-REPORT ANY PROBLEMS IMMEDIATELY* , 
" MAINTAIN PATIENCE, COURTESY, A!MD GOOD 

HUMOR. . 
KEEP ACCURATE RECORDS OF FUEL 

CONSUMPTION. 
;. TRY AS MANY FUEL ECONOMY TECHNIQUES AS 
POSSIBL-^d INCREASE YOUR VEHICLE'S 
MILES-PER-GALLON. 
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IT'S TIME FOR COOL HEADS NOT HEATED DISCUSSIONS : 

Fuel economy p.er itermanc (milea-per-gallon ) is a yard- 
>stick of hcJw well a bus is driven.; Thousands of gallons of 

fu^l are saved each year by s choo 1 t ransportat ion departments, 
.that -have become- serious and professional about fuel economy ^ 
Increased fuel ^conomy Just does .not happen — it """rjiequir es . . 
skill — the skill to ^drive safely and save fuel. 

Ther^ are certain factors- that are beyond a driver,' s 
control. ;Yet, each ^school bus will offer a range of fuel 
e'conomi es--depending on how well the bus is maintained and 
driven. 'Where you drive and how you drive affects the fuel 
Q^c onomy that can be obt ained. " . 

Get i-n the habit of keeping track of fuel econTDmy^ 
calculate at, and compare it during fill ups.. ^f^orm f 
maiht-enance personnel when the vehicle's miles-per-gallon 
is decreasing. It may be time for a tune up or other . 
corrective actions • ^ , * - 

" Learn to avoid pract'i'ces that cast extra fuel — extended 
idling, bursts of speed, and exc ess iVe. br aking . 

*I?alLe advantage of fuel saving techniques — same 
im^portant ones are listed on the attQ-ohed insert . 



GOOD PERFORMANCE RESULTS IN INCREASED 
SAFETY AND LOWER FUEL BILLS 
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FOR FURTHER INFORMATION ON HOW TO SAVE FUEL REQUEST: 
"ESTEEM - ENCOURAGING SCHOOL TRANSPORTATION 
EFFECTIVE ENERGY MANAGEMENT" 



If 
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INCREASING YOUR MIUpS PER'GALLON ; 

' ' ' ' 

Fuel economy savings are "based upon percentages. Tl^e 

more skillful drivers can increase these per centages • 

Record kee^ping is an important step in increasing fuel 

economy. Keeping track of ,the vehicle's mile s-per-gallon 

indicates when it is time for a tune up or when equipment is 

* ■ ■ . 

not operating properly. Use the charts provided in the in-, 
sert to keep track of your. vehicle 's miles-per-gallon. 
•Record this information and use it as a yar^dstick for' 
measuring school bus fuel economy. 




V 



For additional inf ormat ion on how to save fuel and set. Up a 
fuel economy , management program request : 

":^TEEM — Encouraging School Transportation 
Effective Energy Management-." 



The ESTEEM Handbook and additional copies of this 
booklet are available fro 

■ ' ' ■ c . , . 

Voluntary Truck and Bus Fuel _ Economy Program 

U. S. De^partment of Energy 

Washington, D.C. 20461 , 
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'28 

27 
26 
25 
24 
23 
22 

21 
20 
19 
18 
17 
16 

15 

1< 

13 

11 
10 
9 



U. S. DEPARTMENT OF TRANSPORTATION 
SCHOOL BUS MILEAGE CALCULATOR 
MILES TRAVELED 



675 
600 

500 

440 

380 
340 

300 

260 

220 
'200 
180 
160 

140 
120 

80 
70 



|AL 

USED 



SO 



625 
550 
480 

400 
360 
320 
^80 

240 

210 
190 

170 

^ 150 

130 

nn 

75 
60 
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MILES 
PERGALLON 

22 
21] 
20^ 
19 

is' 

16 

15 
14 
13 

12 



11 

10~ 
9' 
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1. aiNE UP MILES DRIVEN 
WITH GALLONS USED. 

2. 'RfeAD ACROSS TO THE 

MILES PER GALLON COLUMN 5 

3. RECORD MILES PER GALLON 
ON POCKET MILEAGE RECORD. 

^ EXAMPLE: 

DOTTED LINE SHOWS 12 GALLONS 
OF FUEL WERE USED TO DRIVE 
•0 MILES. THE FUEL ECONOMY OF 
THE SCHOOL BUS IS 7.5 MPG. 



POCKET MILEAGE RECORD 
BUS N0.__ DRIVER 



1 I3ATE 


♦ 

GALS 


ODOMETER 
READING 


MI.LES 
TRAVELED 


MILES PErI 
GALLON 1 
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18 FUEL SAVING-TIPS 



CHECK THAT OIL, WATER LEVELS, AND TIRE 
INFLATION PRESSURE ARE PROPER EACH TIME 
YOU FILL UP. 

GRADUALLY ACCELERATE THE BUSTO THE 
DESIRED SPEED. 

DRIVE SLOWER WHEN THE ENGINE IS COLD, 
LOOK AHEAD AND ANTICIPATE STOPS. 
DRIVE AT STEADY SPEEDS. USE THE BRAKES 
AS LITTLE AS POSSIBLE. 
ACCELERATE AND DECELERATE SMOOTHLY 

WHEN CHANCING SPEEDS. 
PLAttWuR TRAFFIC MOVES EARLY. 

ADJOSTTHE VEHICLE SPEED TO THE R0A13 AND| 
WEATHER CONDlTIOigS. ' 
SHIFT INTO HIGH GEAR AS SOON AS POSSIBLE. 
BUT DONT LUG THE ENGINE. 
TURN CORNERS SLOWLY AND CHANGE LANES 
SMOOTHLY. 

TURN OFf THE IGNITION IF THE BUS IS TO BE 

STOPPED FOR MORE THAN 1 MINUTE. 

DO NOT SPEED UP THE ENGINE BEFORE TURN - 

ING OFF THE IGNITION. 

REDUCE IDLE ENGINE WARM-UP TIME. 

DON'T START THE ENGINE UNTIL EVERYONE 

IS READY TO GO. 

SMELL FOR TROUBLE. LOOK FOR TROUBLE, 
LISTEN FOR TROUBLE. FEEL FOR TROUBLE 
, -REPORT ANY PROBLEMS IMMEDIATELY. 
MAINTAIN PATIENCE, COURTESY. AND GOOD 
HUMOR. 

KEEP ACCURATE RECORDS OF FUEL 
CONSUMPTION. 

TRY AS MANY FUEL ECONOMY TECHNIQUES AS 
POSSIBLE TO INCREASE YOUR VEHICLE'S 
MILES-PER-GALLON. 



J f EGON0iVlY 
THROUGH 
V TEAMWORK 
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OP E RAT I N G FO R F U E L E COINI OM Y 
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EN^V SAVINGS IN ' 
SCHb0^i:RANSP6R^ 
PUBLICATION SERIES 
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THE STEINS TO GREATER FUEL ECONOMY 

. A:,.small -school district^ a large district have dif- 

■tMxfieii^-' prol>lems. which require dif f erent solutionsv: Nev'erthe- 

^V^-^'N'f.'. - ^, .'^ ^ - ■'■ .; ■ ■.'^■^ 

.ieiss,; the objectives of the pupil transportat idH' direct or s 

' , , * •■■ ■ y:.^v,. ^ . 

^t*shoul•a he the saine. Each .must provide the proper :0qtxij>ment to 

' ^ ' ' . ■ ■ ^ . • 

do assigned task^ at th^ right time. ' Furthermore, ^4ch must 

provid^ the safest service at the lowest possiTjle net cost. 



The. achievenifnt of low net operating cpst ca^xi he 



iBtc'complished^ by taking advantage of. fuel ecoubmy .management 



principles . These . principles ar^e based upon, perf ormance 
cr iteria--maximi ze vehicle use and operating productivity. 
Effective pupil transportation servicing^ is evidenced by 
making gbod use of available vehicles, getting the most out of 
ea^h gallon of fuel consumed through planning, schedulihg / 
training , purchasing , and maintenance operations 'that are 
based upoxj. sound management principles. > 

*This bobkleii offers tips for increasing school district 
transport at-ion effectiveness along each step of the path that 
leads to greater fuel economy. t ' 
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^MAINTAIN FOR POBL ECONOM 



OPERATE FOR. FUEL ECONOMY 



PURCHASE TO OBTAIN FUEL ECONQMY 



'■ ~ ' , J 

^ TRAIN Personnel to achieve fuel economy 



PLAN TO OBTAIN BETTER FUEL ECONOMY 
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PLAN TO OBTAIN BETTER FSEL ECONQJVIY 




Performance just does not- happen-, -it is planiied.4 .T-h.-6. 
triansporfiat.iOn dire-ctor that can tranapQi-t. the aistric-^-'s • .. . 
•■p:iil)ils.;at UO^ is- not ludky. .'He has achievecf . 

i;hi's o'oa.t. as -a result of management planning and .apt ions. .. 

Objectively review the factors that lead to greater ^ 
fuel economy on the following pages. Reinemher, the r^cbifl— ^ 
mendat iozj^ presented are not a panaced. fo;r Q.ny dils ^ha t . : 
exist * They ser^.e t^o highlight ar>as that "jpay/ require.^ , y 
'additional attention to. increase pu^Jil servicing e:f feet iveness 
Conduct a survey of the transportation operation and' use 
it ks a f r^amework for formulating and' m,0ld:^^.a district f'v^el 
econ'omy management program. , , ? / . . 

"^evelop a plan to achieve the q.is.ti-act ' s fuel- economy 
^goals; have it revif^wed to get *the "kink;s" out of it.. ' 
Initiate the groundwork that i s r equir ed • t o impLe^ent your 
district *s plan. Consult the ESTEEM* Handhook for guidelines 
in implementing a fuel economy management proj^^am'^in the 
district. ^You haVe'now taken the first <;ruci*^v1^ tpwards 
increa^sing f uel ' e c onomy . * 



^Encouraging School Transportation Effective Energy Management 
This handbook is availahle from th^e U.S. Department of 
Transportation , Wa9hington , D . C . ; refer to page T- 
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TRAIN PERSONNEL TO ACHTEVE IMCREASED FUEL ECONOMY 



"A GOOD Manager ts a^man who isn't 

WORRIED about HIS CAREER BUT RATHER 
THE CAREERS OF THOSE WHO WORK FOR HIM." 

H. S. BURNS, PRESIDENT 
SHELL OIL COMPANY 




\ : Efqiuipment is carefully designed to perform specif ic. tasks • 
Yet achieving its potential to per form ',the. task efficiently 
i$ dependent ppon those who operate it . A purpose of personnel 
'tr^ltoing is to make sure .that they know how to ohtafii maximum 
-performance from their equipment, Evalualje the opportunities, 
for Increasing personnel skills. This i^ ato. important second 
st/^ in obtaining increased fuel economy. * ^ 



QUESTIONS TO BE ADDRESSED 



POTENTIAL 
SOLUTION 



DISTRICT 
PRIORITY 



Dov-drivers recognize the factors that 
lead to more miles-per-gallon? 



Dl*dver 

Re-education 



Dovdriver have a thorough knb\^l6dge 
of -def ens ive driving practices which 
re.sult in greater fuel economy? 



Driirer. Fuel 

Economy 

Traini^g 



Are mechanics familiar with equipment 
that can pinpoint and correct engine 
efficiency problems? 



In-Service 
'Trai'n ing 
Schools 



Ar.e mechanics making use of special- 
ized services that 'exist to increase 
the effectiveness of the maintenance 
program? 

Can operating costs be iflentifred if 
bus routes oi: vehicle us \3j::^-^changed? 



Conference s 
And Workshops 
To Increase 
Knowledge 



■1 



State-Of-The-,. 
Art Planning^ " 
Tools And 
Professional 
Seminars ^ 



C^h t^e location of every bus be pin- 
pointed at any time? 



Dispatcher 
Training 



^Poes it'pjay to modernize the fleet 
or replac e equipment'? - 



Fuel Economy 
Management' 



Do operation re5)ords indicate the 
t'eviSl of performance of each vehicle ' 
in the fleet?^ 



R e^o r d^s 
Management 





PURCHASE TO OBTAIN GREATER FUEL ECONOMY 

* • • 

ill an era of extremely tight budgets, the school district 
must ot)tain the most benefit from eac^ dollar that is spent. 
Each major equipmenVs^ur chas e must be based upon sound 
economic principle*. It is not necessary for the purchasing 
manager to be a master mechanic or engineer, but he must know 
what contributes to fuel savings^ and have an appreciation of 
the equipment suited for the operation. The following table 
offers criteria that lead to better purchasing decisions.- 
■The . use 'qf these criteria should be a part of- every purchasing 
decision. . ' 



SELECTION 
CRITERIA 


CRITERION DEFINITION 


DISTRICT 
PRIORITY 


SERVICE 


" TJie- vehicle should he designed to do the 
Joh that it is purchased for-"-no iaore 
and no Itess^ 




QUALITY 


The vehicle should provide economical , 
trouhle-free service over a relatively 
long life-expectancy. 




RELIABILITY 

r 


The vehicle should he constructed to 
allow for necessary preventive mainten- 
ance to be performed readily and 
relatively easily. 




FUEL SAVINGS 


The vehicle should offer fuel and oil 
savings. 




CO«T 


Considering- all the ahove factors ^ pur- 
chase of the vehicle should o.ffer the 
district a good Benef it-Gost r at io . 

J ^ ^ 





The development of purchasing specifications to obtain 
great^fuel economy is an important third step in achieving 
mpre pupii-miles-per-gallc/n. _ ' . 
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OPERATE FOR FUEL ECOrslOMY 



Pupil -transportation has many compl^exities ; it offers 
numerous challenges for increas irig efficiency . ^ Each, area of 
the operation is important, and contributes to overall program 
effectiveness. . 

Review the e-lements within the transportation operation 
to. determine if they can he performed "better.. There is always 
room f or imp.r ovement . Take advantage of n^odern practice's and 
equipment that are available to improve per f orman^^ce . 



TRANSPORTATION 
OPERATIONAL AREA* 


IMPORTANT QUESTIONS TO BE ADDRESSED 
11^ EACH OPERATIONAL AREA 


• 

ORGANIZATION 

y ■ 


o Is the current organizational 
plan served by good channels of 
communication? 

o Is the workload excessive for • 
the staff to prca^perly perform?. 


ROUTING 


o Are hus loads and schedules 

analyzed? 
o Is a comparative analysis per— 

forjpar^d? ^ . ' . 
o Are vehicles properly matched to 

the route? 


SCHEDUUNG 


o Do guidelines govern*" vehi cle use? 
p Is equipment used for *its . 
intended purpose? 


DISPATCHING 


o Is the dispatcb^ sufficiently 
advised of tr.affi^ prohlem-s in 
kdvance? - ^ 

o Can the dispatcher reschedule 
vehicle's that are on theif runs? 


V " 

LOSING 8i UNLOADlNa 


o Can the distance he lengthened 
-between student pick up points? 


VEHICLE PEftFORMANCE 
AND COST CONTROLS 


o Is a periodic analysis of vehicle 
perf ormanc e made ? ' 

o Is historical information ava'il- 
able on each vehicle in the 
fleet? 


JMAINTENANCE 


o Is maintenance equipment adequate 
^ to support servicing requirements-? 
o Is management by eacQ^eption 
practiced? Do the*iobs get 
done? ^ 



(fa) 
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.J, MAINTAIN FOR FUEL ECONOMY 

Dollars spent to upgrade the maintenance program are 
among the most important in obtaining increased fuel economy. 
There are no compromises in effective maintenance from a 
standpoint of safety or fuel economy. If t he di s tr i ct ' s 
program is not adequate, it will penalize all ot.h^r areas of 
the operation because the potential for achieving fuel savings- 



will be dimini sh ecT 





SOME FINAL COMMENTS 



Take advantage of what oth'er school districts are doing 
to increase the performance of .their fleets. Ask the fol- 
lowing questions? 

o When was the last time that district personnel 
attended a workshop on fuel economy? 

"bi How often does the staff communicate with other 
districts to exchange fuel economy informatioi 

o Does the administration p^'omote these exchanges? 

o Does the* driver 'tr aining'~''^^o*gram: Contain a unit 
on fuel economy? ^ ^ ' 

o Are in-service training programs of f ered^ f or the 
staff? 

o Does management recognize the . "b ene f i t s of dompT^ter 
^ ized routing and scheduling? 

o Does management recognize why specific problems 
have arisen and how they can be resolved? 

Address eacb of these areas to improve fuel economy; 

As the late President Kennedy stated in /-fL message to Congress 

in 1961 "The human mind is our f undament al , r e s our ce . " 

Capitaliz e^'upon it in yOur school district. , , 
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VoT additional i tif orma t i*on on hov to save fu^l and set up a- 

4 

fuel economy management program req^uest: j 



'* ESTEEM — Encouraging School Transportation 
Effective Energy Management," 



The ESTEEM Handbook and additional copies of this 
booklet are available fronr: 



Voluntary Truck and Bus Fuel Economy Program 

S. Department of Energy 
Washington^ D.C. 20461/ 




FUEL 
ECOMOMr 
THROUGH 
TEAMWORK 





THE SCIENCE OF Si4Vl;NG FUEL 
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PUBI;^ICATIOr!lSpjRI£S 



SAVING FUEL: A REWARDING CHALLEINLGE . 

.* ' . • 

" If you see a 'thief siphoning gas from a school: bus., 

chances are that you will bring it to someone's attention. 
Fuel pirates operate, in a way which doesn't always allow us 
to see the fuel being taken. Th4se pirate^s do.not use/a 
siphon. They operate- under the laws of science. 

Saving fuel is a, science — a science bashed upon proven 
concepts. One must have an under standing of the basic laws 
of this science to prevent fuel piracy. ^ ^ " • 

This booklet addresses some of .Vhe basic principles of 
this science. Its intent is to. pr ovide infbriiiat ion , about the 
factors .which influence fuel consumption. A-.numbe.r of 
important factors are addressed on the following pages* 

^^rjtixer i-^nf ormat ion about improving fuel economy can 
be obtained by requesting the handbook "Encourp.gi*ng School 
Transport ation^ Effeqtive Energy Managefment (ESTEEM)" from the 
U.S., Department of Transportation ; refer to page 7* 




HORSEPOWER AND FUEL tGONOMY 



Fuel economy is related 'to the horsepower, needed to 
powfir a school bus and the efficiency' of the vefhicle ' s e^'gine 
that provides th? power . The total power to operate a school 
bus is dependent upbh the fallowing basic elements: ^ . ' 



SCHOOL BUS 
HORSEPOWER 
REQUIREMENT 




POWER TO 
OVERCOME 

ROLLING 
RESISTANCE 



POWER TO 
CLIMB 
^ GRADES 



POWER TO 
OVERCOME AIR 
RESISTANCE 



4^ 





(■•■ 




+ 



. POWER TO 
OPERATE ACCESSORIES 
AND OVERCOME 
ADVERSE WEATHER 



mm 



The -fdliowlhg pages .despribe the impprtanc.e' of these . 

elements in your driving environment. Each school district 

a ' ■ . . . ■ ' 

transpor1>at ion operation c,"an do a;omething about .contr Oiling 

many of them. 



OVERCOMING AIR RESilSTANCE 

■ •;• ■ • ^ . .. • ^ .. . • 

Air ■ r esi st€inc e is a.fcjrce that is exerted on.^he school 
bus vhen it is being driven. Engine hor s epower must overcome 
this r esi st anc e--the greater the resistance, the 'more horse- 
power that is needed to do the Job, Horsepower is obtained 

trdm fuel combustion in the engine. Additional horsepower 

J ) ^ , 

demands: result in. the consumption of greater amounts of 

■ f uel • ' 

A streamlined vehicle of'fers advantages in overcoming air . 
resistance. The f or c es ^ar e r educ ed considerably as the school 
bus. moves more smoothly through ^the air. 

Vehicle speed is a mq[jor factor in air resistance, A 
vehicle , traveling at 25^ mile s-per-hour will require only one- / 



^afn 



eighth of the horsepower to overcom.e wind resistance* as com- 
pared to the ^same vehicle traveling at a speed o,f 50 miles- 
pier-hour.. As a rule of thumb, doubling -s chool bus speed' 
increases the hor s epower needeti to overcome air resistance by 
a factor Of 8V" That's. ^hy high speeds result 'in greater 
fuer consumption. The type of vehicle you drive and how you 
drive, greatly affect fuel economy. 



-. 2' • . . < 



OVERCOMING AIR RESISTANCE 




MINIMIZE AIR RESISTANCE AFFECTS 
DRIVE SLOWER, DRIVE SAFER 
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OVERCOMING ROLLING RESISTANCE 

As a tire* rolls, it flexes. This results in a heat 
buildup or r agist ance which must be overcome. The engine hias 
to work harder to overcome this resistance. T'he greater the 
resistance, the more fuel -that is required by the engine to 
oV-ercome it. 

Road fconditions affect rolling resistance. U.S. Environ- 
.mental Protection Agency studies have shown that^ a gravel road 

can reduce fuel economy by as/much as 35 percent. .This means 
'%^hat the school bus that ©btains 7 miles-per-^gallon on good 
pavement can get as little a^ U.5 miles-per-gallon when it 
is driven on a gravel road. . 

Keeping tire inflation pressures at recommended levels 
will reduce rolling resistance. This practice can extend 
tire life, offering more miles-per-t ir e , and increase vehicle 
fuel economy. ' . . ; - . 

Steel-belted radial tires are constructed so that they 
offer less rolling resistance. Such pr act i c es piB. the use of 
radial tires and route planning to keep buses on gOi'od roads 
are important in obtaining, g;^reater fuel economy from the. 
district's fleet. . . ' ' 




GRADES ANQ HILLS 

. ROUTE TO Increase VEHICLE FUEL ECONOMY 

Hiii#-,aiso have, an effect oh fuel economy. A 36,000 ; 
pound "bus traveling iat 50 miJLes -per -hour will increase its 

■ V^.fiiel ' cons-^^^ *o climb a continuous , 

1 percent grade. This means that the bus offering 7 miles- 
per-gallon under, the best of conditions, will, only get 5 . miles- 

■ per--ga;Llbn when it climbs this small grade.' Fuel economy 
suffers more at lower speeds when climbing grades. This i^ 
another reason why . route planning and driving ' skills . are 
important in increasing fuel econiomy. . • 



WEATHEREFF^CTS 

" DRIVE SLOWER IN INCLEMENT WEATHER „^ 

I 

Cold weather' reduces a vehicle's fuel economy. Lubri- 
cants do not flow easily; the vehicle ' s engine cannot reach 
its rated efficiency. Fuel economy will dr'op off about 2 
percent : for each lO^F drop of temperature. 

Winds; also reduce fuel economy. When driving into a 
strong headwind or crosswind, the school bus is further 
l^penalized and its fuel economy is decreased. 



ACCESSORIES ^ 

• ■■ » 

* USE ACCESS50RIES THAT CAN HELP TC^SAVE FUEL ' ^■ 

- Accessories such as the engine fa^ and compr es spf r equir 
additional power from the engine; thus , they piake addit.ional 
power demands which lead to greater f uel conisump'^ion . A f an 
clutch Is ab example of options that are available -to reduce 
l*uel economy penalties. The fan clutch cuts t-he ^ ho:r is'pppwer 
ctra^in from the fan when it is not needed -for cooling--thi9: 
occurs about 95 percent of-- the time • under normal driving 
operation^ 



PUTTING IT ALL TOGETHER • 

^. Many* other f^cti or s are also important in gettring in- 
creased fuel epoil^omy. Engiae per f briiianc e: is olpt ained : ty . 
seiectiixg , the smallest B^d most efficient, engine foi'' the j oh 
..and main-tairie;d hy placing em.phasi s upon preventive maintenance - ; 
programs" to keep the efficiency high. Vehicle* si 2je, design 
aiid weight, along with how it is maintained are Import ant » What 
you drive, whe*re you drive, when your ^rive, and how. you drive ' 
affects fuel^. economy. The combinat lou the .wrong set of 

conditions --high speed, excessive idling ^ had weather, poor 
roads, rough terrain, exc es s ive' start inip and stopping, under- 
inflated tires , pumping the gas pedaO?, a^nd ^poor shifting^ 
hahits can increase a school hus/ Vu'el u.s^^eage hy as much 

■ . ■ . 7 ■ * . ■ ■ f 

as 100 percent or more. On top of this, if the vehicle has< 

f . \ ' 

not been maintained properly to achieve its maximiim efficiency 
under the best of conditions, fuel useage further suf-fers^ — 
maybe as Xittle as IQ percent or as niAich as another 100 . per,c ent , 
depending upon the engine's co^ditipn>\: • 

Operating for fuel economy means to 'give, cp'ns ider at ion 
to all of the factors mentioned. Dollars are Just tpo scarce 
to throw them out the vehicle's exhaust thru additi^onal fuel 
purch-ases. Remember these tips and make sure the district/ s 
transportation staff under stllads 'thela. , Every m^ember of the 
transportation organization plays an important role iti in- ^ 
creasing thfe fleet pupil-mi le s -per-gallon . 

. Consult, the ESTEEM Handbook, "Encouraging School 
Transportation Effective Energy Management," for further tips 
to increase fuel economy and for guidance in implementing fuel 
economy management — a management program that offers fuel and 
dollar savings to'^ every school qListrict . 



A PROFESSIONAL BUS DRIVER KNOWS ALL HE 
CAN ABOUT HIS VEHICLE, ROUTE, AND EQU^f^MENT. 



For additionarl inf ormata on on how to save fuel and set up . a 
fuel economy management program request: 

"ESTE!EM--Enc ouraging School Tr ansportat ion - 
Effective Energy Management." 



The ESTEEM Handbook and 'additional coptes of this 
boQklet are available from: 



Voluntary Truck and Bus Fuel iEconomy Program 
U. S. Department of Energy 
Washington, D.C. 20461 



